SUMMARY At age 7-5 years. the supine blood pressures of 216 children born to women who had been hypertensive during pregnancy were recorded. No associations were found between the blood pressures of the children and their mothers. The blood pressures of children whose mothers received methyldopa during pregnancy did not differ from those of children whose mothers had no specific treatment. Four boys whose mothers had taken methyldopa for more than 150 days had significantly lower systolic and diastolic pressures than those in whom the treatment had been of shorter duration. Significant findings from multiple regression analyses were: positive associations between boys' systolic and diastolic pressures and current weight, and diastolic pressure and maternal weight; negative associations between boys' systolic and diastolic pressures and birthweight; and a positive association between girls' systolic pressure and current weight.
The relation between anthropometric and maturaion variables and blood pressure in childhood has been well documented. 1-3 Genetic factors are important,4 and associations between the mothers' condition during pregnancy and their offspring's blood pressures have also been reported.57 Most studies concentrate on only one of these aspects, and little or no account is taken of other variables which may indirectly affect the findings. Sex differences, also, are rarely sought.
In a prospective study of the effect of specific treatment on maternal hypertension the women were enrolled early, and their pregnancies thereafter were monitored in depth. The children were examined at birth and followed up to the age of 7-5 years. It has therefore been possible to evaluate the children's blood pressures in respect of their own somatic measures and those of their mothers, and to look for associations with other pregnancy and perinatal factors in the same high risk sample.
Patients and methods
The mothers of these children were participating in a large, controlled trial of the treatment of maternal hypertension with methyldopa during pregnancy.
The criterion was a systolic or diastolic pressure equal to or exceeding 140 or 90 mm Hg, respectively, on two occasions separated by at least 24 hours. The average gestational age at entry was 21 weeks. Thereafter blood pressure was recorded weekly. Full details of the selection and management of the patients have been given in the original paper on fetal outcome.8 Some patients were excluded from the randomised trial because of 'severe' hypertension (170/110 mm Hg or more) at presentation, or because they were already on hypotensive treatment, or had other medical or obstetric complications. Their pregnancies were monitored in the same way as the rest, however, and their surviving infants were included in the follow up studies from birth. Data are analysed on 216 children (121 boys and 95 girls) whose mothers had blood pressures recorded by their general practitioner (GP) before 20 weeks' gestation. Maximum maternal blood pressures were also coded in every case.
At the age of 7-5 years the children were all examined by the same person (JC) in a quiet room at school. After a lengthy developmental assessment, and measurements of weight, height, and head circumference, the child was asked to lie down on the floor on a pillow and blanket. and systolic and diastolic pressures were higher when the babies were preterm or small for dates.
Boys had slightly higher systolic pressure (mean(SD), 105-2 (9.7) mm Hg) and diastolic pressure (63-9 (9.5) mm Hg) than girls (104.2 (8.8) and 62-4 (9.1) mm Hg) at the age of 7 5 years. Comparable analyses with those done above showed no associations with any of the variables with the exception of maternal weight-children born to women weighing more than 100 kg had a higher mean diastolic pressure than the rest (P<0.05).
Correlations between the children's blood pressures and their mothers' first GP and maximum pressures were all very close to zero. Fifty four (25%) of the women were normotensive (systolic pressure less than 140 and diastolic pressure less than 90 mm Hg) during early pregnancy. When their children were compared with the rest both the mean systolic and diastolic pressures were lower, but in neither case was the difference significant. The children were then divided into four groups according to their mothers' systolic and diastolic pressure profiles: (1) low or moderate throughout pregnancy; (2) low early, high later; (3) high early, low later; (4) high throughout pregnancy. No differences were found in the mean systolic or diastolic pressures of the children at 7-5 years between any of these four groups.
The mean systolic and diastolic pressures of 119 children whose mothers received methyldopa (mean (SD), 104-9 (9.0)/63-7 (9.3) mm Hg) and 97 children whose mothers had no specific treatment (104-9 (9.8)/63.0 (9.6) mm Hg) were very similar. When children whose mothers received methyldopa were divided according to the duration of drug treatment Table 1 5-1* 8-6** 9-6** 2-7* 2-6 9-6** 9-4** 9-7** 15-8* ** group.bmj.com on June 20, 2017 -Published by http://adc.bmj.com/ Downloaded from significant differences were found for the boys (Table 2) . Those whose mothers were treated for more than 150 days had lower systolic pressure (t=2-58, P<0-05) and diastolic pressure (t=3-77 P<0-001) than the rest. No differences were found according to the total amount of methyldopa taken.
When the children were divided into three groups according to their blood pressures no differences were found in mean height or head circumference, but significant differences were found among boys for weight and weight for height (Table 3) ; those in the high systolic and diastolic pressure groups were (relatively) heavier than those with average or low pressures. Although a similar trend was present among girls, the differences were not significant. In general, negative correlations were found between blood pressure and birthweight; and significant differences were found for systolic pressure among boys, those in the highest group having the lowest mean birthweight. Associations with gestational age are less clear. For three out of four recordings, children in the highest blood pressure groups had the shortest gestation; but in each case gestational age was longer in the average blood pressure groups than in the low group. In all recordings the mothers of children with the lowest blood pressure were the lightest and those with the highest were heaviest; and the differences according to diastolic pressure for boys were significant. Weight and weight for height were highly correlated (r=0.90), so also were birthweight and gestation (r=0-52). Multiple regression analyses of the factors shown in Table 3 were therefore done including either weight or weight for height, and either birthweight or gestation. Significant findings were as follows: (1) positive associations between boys' systolic and diastolic pressures and weight or weight for height, and also between diastolic pressure and maternal weight; (2) negative associations between boys' systolic and diastolic pressures and birthweight or gestation; (3) a positive association between girls' systolic pressure and weight or weight for height. No clear patterns emerged when correlations of different factors with blood pressure at 7-5 years were adjusted for confounding between variables.
Discussion
The mothers of all the children in this study had been hypertensive during pregnancy. Most had been randomly allocated to treatment with methyldopa or no specific hypotensive treatment. All the women and their children had optimal antenatal and perinatal care. High maternal pressures were associated with superimposed pre-eclampsia, delivery by elective caesarean section, and the birth of preterm or small for dates babies. These factors are likely to be interrelated since obstetric intervention to expedite delivery before 37 weeks' gestation is more likely to occur when there is severe hypertension associated with intrauterine growth retardation.
As expected, mothers who received specific treatment had a lower maximum blood pressure, but no differences were found in their children."1 Four boys whose mothers took methyldopa for more than 150 days had a particularly low blood pressure. They were all in good health, and their birthweights, childhood weights, and those of their mothers did not differ from the rest of the sample. This finding may have occurred by chance, but it is noteworthy that the girls who had undergone a comparable length of 'treatment' in utero were not similarly affected.
Two studies have reported raised blood pressures among children born to women who were hypertensive during pregnancy.6 7 In neither case, however, was the association shown to be a direct one. In a prospective study,7 blood pressure before the onset of pregnancy was significantly higher in women who subsequently developed pre-eclampsia than among those who did not. Female offspring of the former had higher blood pressure than those of non-preeclamptic mothers. The authors considered their data compatible 'with a sex-linked subset of essential hypertension'. In Kotchen et al's study6 hypertensive women were heavier than normotensive women and, in addition to blood pressure, high correlations were found between the children's and mother's current weight. These Associations have been found between children's blood pressures at 7.5 years and their mother's weight, duration of methyldopa treatment, birthweight, and current weight. For each variable the relations were stronger in boys than girls. These may be due, in part, to the greater vulnerability of the male sex. Since the organism's response to an environmental influence is affected by the maturational state achieved when this occurs, they may also be associated with gender differences in the patterns of growth and development during fetal and early postnatal life. 18 The specific age at which the children were examined may also have contributed to the findings. It was formerly thought that between 6 and 9 years growth and development proceeded fairly steadily, but recent studies have drawn attention to a mid-growth spurt in weight'9 and a peak in diastolic pressure increase13 at this time. Both these changes occur earlier in girls than boys. Growth and maturation are not smooth processes, and differences between the sexes become more overt when step-function changes occur. Many investigators still treat children as a homogeneous population. At all ages gender differences should not only be taken account of, but actively sought. 
